Validation study of the Turkish version of the Craving Typology Questionnaire (CTQ) in male alcohol-dependent patients Objective: Alcohol craving is considered a core symptom of alcohol use disorder and a strong predictor of relapse in alcohol-dependent adults. The Craving Typology Questionnaire (CTQ) allows dimensional selfrating assessment of craving according to a three-pathway psychobiological model of craving (reward, relief, and obsessive craving). Aim of the present study was to evaluate psychometric properties of the Turkish version of the CTQ in a sample of inpatients and outpatients with alcohol use disorder (AUD).
INTRODUCTION
A simple definition for "alcohol craving" may be "a strong desire to consume alcohol". Cravings represent subjectively experienced motivational states that are associated with ongoing alcohol use among individuals with alcohol use disorder (AUD) (1) . Craving, the urge to use alcohol, is present in 54% to 72% of subjects with AUD (2, 3) . Although many patients with AUD consistently experience craving, researchers have not yet developed a common, valid definition of the phenomenon (4) . A recent study reviewing 18 models from the past 60 years suggested that no single model completely explains craving (5) . Nevertheless, craving has been linked both to poorer outcomes following treatment and greater attrition during treatment (6) (7) (8) (9) . Alcohol craving is generally considered a core symptom of AUD and a strong predictor of relapse in patients with AUD (9) (10) (11) (12) . Consistent with these observations, craving was the main factor related with relaps among Turkish inpatients with AUD during 12 months after inpatient treatment (13).
Alcohol craving can be elicited by exposure to alcohol and alcohol-associated stimuli in abstinent alcoholics (14, 15) . Internal cues include emotional states (e.g., anxiety) or symptoms of acute alcohol withdrawal. External cues include exposure to alcoholrelated environments or objects (e.g., bottles of alcoholic beverages or advertisements) (16) .
Several questionnaires are available to quantify craving in adults (17) . Turkish versions of the Penn Alcohol Craving Scale (PACS) (18, 19) and the Obsessive-Compulsive Drinking Scale (OCDS) (6, 20, 21) were validated for Turkish inpatients with AUD.
Since craving is almost certainly a multi-faceted construct, Verheul et al. (22) suggested a three-pathway psychobiological model for craving. The first pathway is referred to as reward craving, namely, the desire for the rewarding, stimulating, and/or enhancing effects of alcohol. This type of craving is more common in earlyonset male alcoholics and can be associated with novelty/sensation seeking, impulsivity, anger, and traits typically observed in Cluster B Personality Disorders. It might result from either dopaminergic/ opioidergic dysregulation or a personality style characterized by reward/sensation seeking, or a combination of both. The term 'reward drinking' is generally associated with positive reinforcement, which can be defined as the presentation of a reinforcing stimulus immediately following a performance. According to this definition, the stimulus may be represented by a positive emotion following alcohol drinking (reward drinking). This pathway has an important genetic load (16) . The second pathway, relief craving, or desire for the reduction of tension or arousal, might result from either γ-aminobutyric acid (GABA)-ergic/glutamatergic dysregulation or a personality style characterized by stress reactivity, or a combination of both. In general, the term 'relief drinking' is associated with negative reinforcement, by which we mean the termination of an aversive stimulus immediately following a performance. According to this definition, the stimulus may be represented by a negative emotion (e.g., stress or anxiety) that is terminated by drinking alcohol (relief drinking) (16, 23) . This pathway is usually observed in late-onset alcoholics, mostly females, and is associated with traits typically observed in Cluster C Personality Disorders. The influence of external factors is stronger than the genetic influence (16) . The third pathway, obsessive craving, can be defined as lack of control over intrusive thoughts about drinking resulting in impaired functioning. This type of craving may result either from a serotonin deficiency or a personality style characterized by low constraint or disinhibition, or a combination of both. These three craving types usually overlap in alcoholics, although the predominance of one dimension can usually be observed in treatmentseeking alcoholics (16 These three types of craving may become relevant when considering pharmacological treatment; for example, studies suggested that naltrexone is more efficacious for reward craving, acamprosate more for relief craving (22) , and serotonin reuptake inhibitors may be more efficacious for obsessive craving (16) . Thus, in the predominance of one dimension, the clinician may decide to use the respective pharmacotherapy. The purpose of this study was to translate the CTQ and to validate the Turkish version, assessing its reliability, internal consistency, and factor structure.
METHODS
The study was conducted in Bakirkoy Research and Training Hospital for Psychiatry, Neurology and Neurosurgery, Alcohol and Drug Research, Treatment and Training Center (AMATEM) in Istanbul between September 2014 and April 2015. AMATEM is a specialized center for substance use disorders with 84 inpatient beds (36 for AUD) that accepts patients from all over Turkey. The Ethics Committee of the hospital approved the study. Patients' written informed consent was obtained after the study protocol had been thoroughly explained to them.
One hundred and fifty-seven consecutively referred patients with AUD (80 outpatients and 77 inpatients) without a history of any other substance abuse were considered for participation in the study. All participants met the DSM-IV diagnostic criteria for AUD. Exclusion criteria were illiteracy, mental retardation or cognitive impairment, and comorbid psychotic disorder.
The original CTQ was independently translated from English into Turkish by three experts in substance use disorders (CE, GU and MB). Consensus on a common draft was reached among these experts.
Measures
All patients were assessed by using a semistructured sociodemographic form. The diagnosis of alcohol dependence in each participating patient was based on a clinical examination and a screening interview based on the substance dependence section of the Structured Clinical Interview for DSM-IV for Axis I Disorders (SCID-I) (24) , Turkish version (25) , conducted by a trained interviewer (CE).
The Craving Typology Questionnaire (CTQ):
The factorial solution, obtained by principal component analysis method, suggested a model with 3 components that account for 57.13% of the total variance (16) . The first component, referred to as "Relief Craving", encompasses items 18, 4, 3, 14 and 15, has an eigenvalue of 7.59, and accounts for 37.92% of the total variance. "Relief Craving" is associated with negative reinforcement, which is the termination of an aversive stimulus immediately following a performance. The second dimension, "Obsessive Craving", measures the presence of obsessive thoughts concerning alcohol. This dimension accounts for 13.64% of the total variance, has an eigenvalue of 2.73, and includes items 16, 20, 17, 12, 5, 6, 11 and 9. The last dimension, "Reward Craving", encompasses items 13, 2, 19, 7, 8, 1, and 10, has an eigenvalue of 1.11, and accounts for 5.57% of the total variance. It is generally associated with positive reinforcement, which can be defined as the presentation of a reinforcing stimulus immediately following a performance (16).
Obsessive-Compulsive Drinking Scale (OCDS):
Several clinical, neurobiological, and neuropsychological data suggest that both obsessive thoughts about alcohol use and compulsive behavior towards drinking are part of craving. Modifying an interview-based questionnaire (Yale-Brown Obsessive Compulsive Drinking Scale: YBOCS-hd), Anton et al. (6) developed a self-administered questionnaire consisting of 14 items, the Obsessive-Compulsive Drinking Scale (OCDS), which include items to evaluate both total craving and its obsessive and compulsive components. Its ease of use (it can be completed in 5 minutes), reproducibility, validity, and analytic capacity make the OCDS a very effective and useful questionnaire during trials for the treatment of patients with alcohol problems, while also proving to be significantly related to the severity of alcoholism (6, 26, 27) .
Statistical Analysis
The reliability of the CTQ was assessed using Cronbach's α, which evaluates the internal consistency of the questionnaire, based on the correlation between items. Pearson's linear correlation analyses were employed to verify the correlations between subscales. Also, Pearson's linear correlation analyses were conducted to verify the correlations between CTQ and OCDS (n=77). Principal component analysis was performed to detect the underlying dimensionality of the scale. As a rotation method, Varimax with Kaiser Normalization was used. The eigenvalue-greater-than-one criterion was used to determine the number of relevant factors.
RESULTS

Sociodemographic variables and variables related
with alcohol use are shown in Table 1 (Table 1) . Obsessive craving (eigenvalue 5.58, explaining 27.91% of variance), relief craving (eigenvalue 1.63, explaining 8.17% of variance) and reward craving (eigenvalue 1.45, explaining 7.23% of variance) ( Table 2 ). In the first evaluation, a six-factor solution was found with eigenvalues greater than 1. When a fixed number of 3 factors was evaluated, items 7 and 8 were included in obsessive craving and item 10 was included in relief craving instead of reward craving. Other than these, all items were included in dimensions consistent with the original scale (Table 3) . Correlations between items and subscales of CTQ: for each of the items, the itemsubscale total correlation values were between 0.351 (Item 1 -reward) and 0.798 (Item 5 -obsessive) ( Table 4) .
The subscales and total scores of the CTQ were correlated significantly with each other and with OCDS (p<0.001) ( Table 5 ). Obsessive craving was highly correlated with CTQ, whereas relief and reward cravings were moderately correlated with CTQ. CTQ and obsessive craving subscale were moderately correlated with OCDS and its subscales, whereas relief and reward cravings were mildly correlated with OCDS and its subscales. The internal consistency coefficient (Cronbach's α) was 0.87 for obsessive craving, 0.64 for relief craving, and 0.42 for reward craving (Table 5) .
Among the sample, 80 participants (50.96%) were outpatients and 77 (49.04%) were inpatients. Total CTQ, obsessive craving and reward craving scores did not differ between outpatients (66.01±14.13, 27.51±8.55, and 20.19±4.46 respectively) and inpatients (62.49±13.34, 27.07±7.71 and 18.87±4.71, respectively), whereas the relief craving score was higher in outpatients (18.31±4.29) than inpatients (16.56±4.15) (t=1.60, p=0.11; t=0.34, p=0.73; t=1.80, p=0.07; t=2.60, p=0.01, respectively) (not shown). This may suggest that outpatients might be experiencing more withdrawal symptoms, during which reward craving is the main type of craving, than inpatients, who are receiving medication for their withdrawal symptoms. Among the sample, 75 individuals (47.77%) were considered as Type 1 alcoholics according to Cloninger's Typology, whereas 82 (52.23%) were considered as Type 2. Mean scores of obsessive and reward cravings were higher among those with Type 2 alcoholism, whereas there was no difference between the two groups according to relief craving (Table 6 ).
DISCUSSION
Martinotti et al. (16) proposed a valid and reliable psychometric instrument that is able to differentiate craving into different typologies, defined as relief, reward, and obsessive craving. The results of the present study demonstrate that the CTQ has been successfully translated into Turkish. While a Cronbach's analysis showed good reliability for the Turkish version of the scale (α=0.84), at the level of subscales, Cronbach's α was 0.87 for obsessive craving, 0.64 for relief craving and 0.42 for reward craving. A possible explanation for these findings could be that our study population was mostly made up of severely dependent patients, as demonstrated by the fact that more than half of the sample consisted of "Type II-like" alcoholics, who are expected to experience the highest levels of craving, particularly reward craving. In addition, regardless of the type of alcoholism, the treatment-seeking population in the present study came from a severely dependent population, whereas in addition to the clinical sample, normative data was also used in the original study.
Principal component analysis of the Turkish version of the CTQ items showed that there were six eigenvalues greater than 1. Evaluating the forced threefactor solution, we found that these three factors explained 43.30% of the variance. The first factor, represented by the compulsive component, explained 27.91% of the variance. The second factor taken into consideration, represented by the obsessive component, was able to explain another 8.17% of the variance, and the third factor was able to explain another 7.23% of the variance; thus the cumulative variance reached 43.30%. It seems easy to recognize that the first factor discriminated all the obsessive craving items, the second factor all the relief craving items, while the third one discriminated most of the reward craving items. Three items originally subsumed under the reward craving factor did not fit in this dimension; instead, items 7 and 8 were included in obsessive craving and item 10 was included in relief craving. When original scales are translated into different languages and used in different cultures, this may negatively affect internal consistency, validity, and reliability (28) . After translating CTQ into Turkish, some of the statements might cause difficulties in understanding and interpretation of these items in the Turkish population. For example, item 10 "Sometimes I drink to feel more confident around other people" may be understood as meaning to calm anxiety in social situations, which is common among Turkish patients with AUD. Similarly, item 7 "Sometimes I drink to experience new emotions and feelings" seems to be very ambiguous for Turkish patients, and the concept of "early in life" may differ according to different cultures and even within cultures, such as in item 8 "I started drinking very early in life". Nevertheless, since the values for these items are acceptable when considered in the context of the original factors, we decided to use these items within their original factors. Indeed, internal consistency coefficients for obsessive and relief craving subscales were higher than 0.6, whereas the internal consistency coefficient for reward craving was 0.42. Although the coefficient for reward craving was lower than 0.50, the internal consistency coefficient of CTQ as a whole was 0.84. Also, for each of the items, the corrected item-subscale correlation values were higher than 0.35. Subscales were mildly (reward and relief) or moderately (obsessive and the other two subscales) correlated with each other. Relief and reward craving were moderately correlated with the total score, whereas obsessive craving was highly correlated with the total score.
According to the three-pathway model of craving, three etiological pathways are thought to exist based on the motivating factors underlying the desire to drink. The first of these, "reward" craving, involves people who consume alcohol because of a desire for its positive effects (reward drinker). This is consistent with enhancement motives. The second pathway involves people who consume to relieve tension or arousal, labeled "relief" craving (relief drinker). This is consistent with coping motives. The third pathway, obsessive craving, involves those who are incapable of controlling intrusive thoughts about drinking, including the amount of time spent in an effort to resist alcohol-related thoughts (22) . This finding is important because even deciding which treatment should be used for patients depends on this classification, i.e., the "relief drinker/craver" may respond to acamprosate whereas being a "reward drinker/craver" is mainly associated with a response to naltrexone (29) .
Our findings must be understood in the light of several limitations. Firstly, all patients included in this study were male and the study group was restricted to a treatment population. Therefore, it is not possible to generalize the findings to female substance-dependent patients and nontreatment groups. A second limitation was that although subjects were not assessed during withdrawal, patients might still have some cognitive problems to evaluate themselves correctly at the time of the interview. Nevertheless, in conclusion, results obtained in this study suggest that the Turkish version of the CTQ is reliable and valid for alcohol-dependent inpatients.
